Recognition of substrates by tyrosylprotein sulfotransferase. Determination of affinity by acidic amino acids near the target sites.
The sulfation of proteins by tyrosylprotein sulfotransferase (TPST) is highly site-specific. In this study, we examined the sequence specificity of the target site for TPST by determining the kinetics of rat liver TPST with peptides related to the sequence of the C4 component of complement. The data obtained from this study demonstrate that selective elimination of negative charges from the -5 to +5 region of the acceptor tyrosine, either by removal or by isosteric substitution or the acidic amino acids in the region, produced a substantial change in the Km value, with relatively little effect on Vmax. Substitutions at -1 and +1 positions increase the Km value by 22- and 4-fold, respectively, whereas removal of the acidic amino acids from the -5, -4, or +4 positions increased the Km values by a factor of 2-4. The effect of elimination of an acidic amino acid on the Km value was constant and specific for its particular position in relation to tyrosine, and the effect of modification of more than one amino acid was multiplicative. This study provides evidence that: 1) acidic residues near tyrosines promote sulfation by increasing the affinity of enzyme-substrate binding and have little effect on catalytic rate; 2) the contribution of each acidic residue to affinity for TPST is independent and varies according to position relative to the acceptor tyrosine; and 3) the enzyme interacts with a segment of at least 4-5 residues on each side of the tyrosine, with the residues on the -1 and +1 positions being the most important determinants. In general, residues on the NH2-terminal side of the tyrosine have a greater effect on affinity for TPST.